Schizophrenia is a common mental illness with a large genetic component. Three genome-wide association studies have implicated the major histocompatibility complex gene region on chromosome 6p21.3-22.1 in schizophrenia. In addition, nicotine, which is commonly abused in schizophrenia, affects the expression of central nervous system immune genes. Messenger RNA levels for genes in the 6p21.3-22.1 region were measured in human postmortem hippocampus of 89 subjects. The effects of schizophrenia diagnosis, smoking and systemic inflammatory illness were compared. Cell-specific expression patterns for the class I major histocompatibility complex gene HLA-A were explored utilizing in situ hybridization. Expression of five genes was altered in schizophrenic subjects. Messenger RNA levels for the class I major histocompatibility complex antigen HLA-B were increased in schizophrenic nonsmokers, while levels for smokers were indistinguishable from those of controls. b2 microglobulin, HLA-A and Notch4 were all expressed in a pattern where inflammatory illness was associated with increased expression in controls but not in subjects with schizophrenia. Schizophrenia was also associated with increased expression of Butyrophilin 2A2. HLA-A was expressed in glutamatergic and GABAergic neurons in the dentate gyrus, hilus, and the stratum pyramidale of the CA1-CA4 regions of the hippocampus, but not in astrocytes. In conclusion, the expression of genes from the major histocompatibility complex region of chromosome 6 with likely roles in synaptic development is altered in schizophrenia. There were also significant interactions between schizophrenia diagnosis and both inflammatory illness and smoking.
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Introduction
Genome-wide association studies (GWAS) have demonstrated that the major histocompatibility complex (MHC) gene region on chromosome 6p21.3-22.1 is strongly associated with schizophrenia (Gejman et al., 2011; Purcell et al., 2009; Shi et al., 2009; Stefansson et al., 2009) . The MHC region is a gene-rich area with large blocks of genes in high linkage disequilibrium. It is difficult to delineate which genes are responsible for the association with linkage analysis alone. However, information about their pathological affects may be gained by looking at differences in the expression of these genes in schizophrenia. This study investigates the expression of MHC region genes in the human postmortem hippocampus in subjects with schizophrenia and normal controls.
We selected MHC genes with potential brain-specific functions that are also located near SNPs with significant association to schizophrenia in GWAS studies, with the rationale that these genes are likely to exhibit expression changes in schizophrenia. The most studied of these are the class I major histocompatibility complex antigens (MHCI) (Shatz, 2009 ). In the central nervous system (CNS), MHCI is required for the formation and revision of dendrites during development, as well as for synaptic plasticity in the adult brain (Boulanger, 2009; Corriveau et al., 1998; Huh et al., 2000; Shatz, 2002) . MHCI is involved in dendritic pruning, a process of synaptic revision where redundant synaptic connections are eliminated and useful ones are strengthened. Over-expression of MHCI may induce excessive pruning. Observations of decreased prefrontal and temporal brain volume (Pantelis et al., 2005; Shenton et al., 2001 ) and decreased dendritic spine density (Kolluri et al., 2005; Rosoklija et al., 2007) in schizophrenia have led to renewed interest in over-pruning as a developmental mechanism in this disorder. We investigated four MHCI genes (called human leukocyte antigens, HLA, in humans) including HLA-A, -B, -C and -G, as well as two genes involved in MHCI synthesis and assembly (TAP1 and TAPBP) (Fellerhoff and Wank, 2009) . We also measured expression of b2 microglobulin (B2M). B2M is not located on chromosome 6 (it is on chromosome 15q21.1-22.2); however, it is a co-subunit of the MHCI protein, and is required for stable cell surface expression of almost all MHCI molecules.
Class II major histocompatibility proteins (MHCII) may also play an important role in regulating synapse formation and maintenance. These proteins are expressed on microglia and their
